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ABSTRACT 


This  report  contains  a  summary  of  EG&G  fireball  photography  and  a  pre¬ 
liminary  analysis  of  the  results  for  Shot  Tanana  of  Operation  Dominic.  Tanana, 
an  LRL-sponsored  device,  was  detonated  on  25  May  1962,  at  GZ-10,  southwest 
of  Christmas  Island.  Measured  time  of  drogue-retarded  fall  from  the  B-52 
delivery  aircraft,  flying  at  an  altitude  of  25,000  feet,  was  50.853  seconds. 

The  device  was  detonated  at  an  altitude  of  9,030  ft  +  50  ft  above  MSL.  The 
local  Christmas  Island  time  of  detonation  was  0708:50.7922,  uncorrected  for 
WWVH  propagation  time. 

Phi  scaling  indicates  a  fireball  yield  of  2.3  kt  +  0.3  kt,  and  Mach 
scaling  shows  a  yield  of  2.4  kt  +  0.4  kt. 
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1.0  BHANOWETER  OPERATION  AND  DATA 

Nine  Bhangmeters  were  employed  on  Shot  Tanana:  three  at  the  EG&G  Th  ’  9 
Trailer  at  A  Site,  two  each  on  the  two  C-130  aircraft,  and  two  on  the  B-52 
delivery  aircraft.  All  Bhangmeters  except  the  RO-1  No.  3  (40  msec  full  scale) 
were  set  at  80  msec  full  scale  to  accommodate  the  time-to-minimum  of  the 
expected  yield.  Minimum  time  therefore  occurred  between  the  second  and  third 
pip  on  those  traces,  making  the  time  resolution  of  the  readings  poor.  The 
results,  however,  do  not  contradict  the  yield  obtained  by  other  methods. 

Table  1  summarizes  Bhangm.eter  operation  and  the  data  obtained. 

Table  1.  Bhangmeter  data. 


Location 

Type 

Reading 

No.  of  Pips  Time  (msec) 

Timing  Trailer,  A  Site 

RO-1  No.  1 

2.75' 

5.5 

Timing  Trailer,  A  Site 

RO-1  No.  2 

2.5 

5.0 

Timing  Trailer,  A  Site 

RO-1  No.  3 

5.7^ 

5.75 

Aircraft  298  (C-130) 

MK-V,  S/N  1 

2.75 

5.5 

Aircraft  298  (C-130) 

MK-V,  S/N  2 

3.0 

6.00 

Aircraft  299  (C-130) 

MK-V,  S/N  3 

2.75 

5.5 

Aircraft  299  (C-130) 

MK-VI,  S/N  4 

2.75 

5.5 

B-52  Aircraft 

ASH  4 

2.75 

5.5 

B-52  Aircraft 

MK-VI 

3.0 

6.0 

The  average  t-nin,  5.58  msec,  corresponds  to  a  yield  of  2.2  kt  ±  0.3  kt 
at  an  ambient  air  density  of  0.891  grams/liter  for  an  altitude  of  9,030  feet 


# 


-5- 


2.0  CAfJlERA  INSTRUMENTATION  AND  OPERATION 

Photographic  coverage  of  fireball  growth  was  provided  by  land-based 
camera  Installations  at  Sites  A,  »«,  and  D  on  Christmas  Island  and  by  airborne 
installations  on  two  C-ISO  aircraft.  The  B-b2  drop  aircraft  was  also  instro- 
-ented  to  record  fireball  forn.ation.  The  exact  instrua.entation  of  these 
stations  IS  detailed  In  Appendix  A,  and  an  evaluation  of  the  operation  o, 
each  camera  Is  given  on  the  fll.  Content  Sheet,  Table  2.  Complete  survey 
data  for  the  actual  GZ-10  for  Tanana  are  given  in  Appendix  B. 

2.1  Position  of  Burst 

Six  theodolite  cameras  were  operated,  two  at  each  of  the  ground  stations. 
All  six  theodolites  operated  properly.  A  photo-triangulatlon  of  the  position 
Of  burst  was  performed  on  the  basis  of  records  from  all  three  stations. 

A  diaoram  showing  the  angular  off-axis  position  of  the  burst  from  the  A,  MM, 
and  D  Site  stations  is  presented  In  Fig.  1.  The  calculated  position  of  burst 


N  18259o'l  jgfgj-anced  to  H8N  Universal  Transverse  Mercator  Grid 


E  690410 J 

Height  9,030  ft  ±  50  ft  above  MSL 

The  resultant  slant  ranges  from  the  camera  stations  are  53,829  feet  from 
mm  Site  and  53,768  feet  from  A  Site.  These  figures  agree  quite  well  with 
the  Sandla  Corporation  radar  slant-range  measurements  of  53,760  feet  and 
53,610  feet,  respectively,  from  the  MM  and  A  Site  radar  positions  located 

adjacent  to  the  camera  stations. 
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Table  2.  Film  comment  sheet  -  Tanana. 


Camera 

Film  No* 

Speed  (fr/sec) 

Comments 

A  SITE 

DFX-12 

106070 

26,000  (nora.) 

Fireball  outside  field  of  view;  a  small  segment 
appears  in  frame  .at  later  times. 

PS4B-1 

106046 

3,150 

FB  well-centered  at  zero, time.  Good  record. 

PS4B-2 

106051 

1,950 

Fireball  l/lO  in.  below  center  of  frame  at  zero 
time.  Good  record. 

PSlOB-1 

106054 

600 

Fireball  in  center  of  frame  at  zero  time.  Good 
record. 

M-46 

106059 

100 

Well-centered  image  at  zero  time.  Good  record. 

Wild  233 

106066 

- 

Good  record. 

Wild  164 

106089 

- 

Good  record. 

Rap  103 

106085 

57  usee 

Fireball  image.  Poor  focus. 

Rap  101 

106074 

107  usee 

Fireball  image.  Good  record. 

Rap  120 

106075 

233  usee 

Fireball  image.  Good  record. 

Rap  118 

106082 

529  usee 

Fireball  image.  Good  record. 

MM  SITE 

DFX-13 

106072 

One  quarter  of  fireball  cut  off  by  edge  6f  frame. 
Good  record.  ^ 

PS4B-3 

106053 

3,050 

Fireball  low  and  to  the  right  of  frame  center 
at  zero  time.  Readable  record. 

PS4B-4 

106048 

2,400 

Fireball  just  right  of  frame  center  at  zero 
time.  Good  record. 

PSlOB-3 

106056 

600 

Well-centered  FB  at  zero  time.  Good  record. 

M-47 

106061 

100 

Image  just  right  of  center  at  zero  time.  Good 
record. 

Wild  148 

106068 

- 

Good  record. 

Wild  147 

106069 

- 

Good  record. 

Rap  107 

106087 

54  usee 

Very  poor  focus.  Poor  fireball  record. 

Rap  105 

106080 

101  usee 

Fireball  image.  Good  record. 

Rap  108 

106081 

246  usee 

Fireball  image.  Good  record. 

Rap  114 

106084 

525  usee 

Fireball  image.  Good  record. 
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Table  2.  Film  comment  sheet  -  Tanana  (cont.). 


Camera 

Film  No. 

Speed  (fr/sec) 

Comment  s 

D  SITE 

DFX-ll 

106071 

FB  low  and  to  the  right  of  center.  Good  record. 

PS4B-6 

106047 

2,250 

FB  right  of  center  at  zero  time.  Readable 
record. 

FS43-5 

106052 

3,200 

FB  right  of  center  at  zero  time.  Good  record. 

P SI OB-2 

106055 

600 

FB  high  and  to  the  right  of  center.  Good  record. 

M-43 

106060 

100 

Image  right  of  center.  Good  record. 

Gal.  8904 

106088 

- 

Good  record. 

Gal,  8903 

106067 

- 

Good  record. 

Rap  117 

106086 

52.3  iisec 

Good  record. 

Rap  102 

106077 

95  usee 

Good  record. 

Rap  113 

106078 

257  usee 

Good  record. 

Rap  111 

106083 

494  usee 

Excellent  record. 

STATION  298  (C-130  AIRCRAFT) 

PS4B-9 

106049 

2,400 

Camera  started  late.  Late  FB  at  start  of  record. 

WF8-2 

106057 

2,000  (nom.) 

Camera  started  late.  Late  FB  at  start  of  record. 

FD401-3 

106064 

1,500  (nom.) 

Image  right  of  center.  Late  fireball  at  start 
of  record.  * 

M-42 

106062 

75 

Camera  started  late.  Late  fireball  on  first 
frame.  Image  we 11 -centered. 

STATION  299  (C-130  AIRCRAFT) 

PS4B-10 

106050 

2,250 

Camera  started  late.  Very  late  cloud  at  start 
of  film. 

WF8-3 

106058 

2,000  (nom.) 

Camera  started  late.  Late  fireball  record.  No 
timing  marks. 

FD401-2 

106065 

1,500  (nom.) 

Camera  started  late.  Late  fireball  on  first 
frame.  Fireball  near  left-hand  sprocket  hole. 

M-44 

106063 

100  (nom.) 

Camera  started  late.  Late  fireball  at  start  of 
record. 

Camera 


PS4B-8 
'AfF4-6 

2.2  Fireball  Photography 

Fireball  growth  was  recorded  and  measured  from  all  ground  stations.  All 
six  high-speed  Photo-Sonic  cameras  at  these  sites  obtained  usable  fireball 

records. 

The  cameras  in  both  C-130  aircraft  started  late,  apparently  because  of 
failure  to  receive  the  ARM  BARD  signal 'and -subsequent  manual  operation  of  the 
instrumentation  system.  The  cameras  at  these  stations  recorded  only  late 
fireball  pictures.  The  Photo-Sonic  camera  in  the  B-52  obtained  a.  good  fire¬ 
ball  record,  but  the  Fastax  camera  in  that  aircraft  did  not  operate. 

AFSWC  furnished  slant  ranges  as  follows  between  the  aircraft  and  the 
device:  31,700  feet  ±  820  ft  for  the  B-52  delivery  aircraft,  65,094  feet  ± 

50  ft  for  Aircraft  299,  and  63,031  feet  ±  400  feet  for  Aircraft  298. 

The  aiming  of  all  ground-based  cameras  was  good.  The  radar-trained 
mount  at  A  Site  tracked  well,  the  image  being  about  one-half  degree  low  in 
the  frame,  but  centered  horizontally.  The  MM  Site  mount  was  aimed  about  one 
degree  high  and  one-half  degree  to  the  left  of  the  fireball  at  zero  time. 

The  records  from  the  fixed-mount  camera  station  at  D  Site  show  the  image  to 
be  well-centered  vertically  and  one  degree  to  the  right  of  the  frame  center. 

Good  !>/nafax  records  were  obtained  from  D  and  MM  Sites,  although  on  the 
fJlM  Site  record,  the  image  was  located  at  the  bottom  edge  of  the  frame. 


Table 

2.  Film  comment 

sheot  “  Tsnana  (cont«)» 

Film  No. 

Speed  (fr/sec) 

ConiTients 

B-52 

AIRCRAFT 

106250 

2,650 

Fireball  right  of  center.  Good  record 

106251 

2,000  (nom.) 

Did  not  operate. 

-  — 


causing  slight  distortion  as  it  grew  toward  the  edge  of  the  frame.  The  D/nafax 
at  A  Site  did  not  record  an  image  because  it  was  aimed  slightly  higher  than 
the  other  cameras  on  the  mount  and  it  could  not  encompass  the  fireball  in  its 
narrow  field  of  view. 

All  twelve  Rapatronics  obtained  fireball  records,  although  heavy  exposure 
on  most  films  caused  the  data  obtained  to  be  somewhat  less  precise  than  usual. 
Measurements  are  included  in  Appendix  D,  and  the  results  are  plotted  on  D  and 
Site  i>/nafax  diameter-time  curves.  These  curves  were  used  to  obtain  the 
zero-frame  times  of  exposure  on  the  high-speed  camera  records. 

3.0  YIELD  DETERMINATION 

The  photographic  plan  was  designed  to  record  an  expected  100-kt  device 
with  a  brightness  of  3  x  10^  watts/meter^  at  minimum  time,  and  the  actual 
brightnesses  experienced  were  about  10^  watts/meter^.  For  this  reason  the 
films  were  heavily  exposed  and,  because  of  the  small  images,  were  in  some 
cases  quite  difficult  to  analyze. 

The  yield  as  determined  by  a  variable-phi  scaling  technique  is  2,3  kt  ± 

0.3  kt.  The  Mach  scaling  method  indicates  a  yield  of  2.4  kt  +  0.4  ktw  The 
yield  figures  are  based  on  an  extensive  analysis  of  the  four  best  high-speed 
Photo-Sonic  records  from  the  ground  stations. 

Because  of  the  low  yield  of  the  Tanana  device,  ^  scaling  techniques 
were  not  used.  Mass  effects  and  other  factors  prevented  the  diameter-time 
history  from  attaining  the  constant-growth  region,  indicated  by  a  region  of 
constant  0,  which  0^  scaling  requires.  For  fireballs  of  variable  growth 
rates  it  has  been  found  that,  although  variable,  the  growth  rates  of  devices 


with  curves  of  similar  shape  are  comparable;  thus  the  diameter-time 

histories  lend  themselves  to  scaling. 

The  yield  of  a  device  can  therefore  be  determined  by  comparing  its 

diam.eter-time  behavior  to  that  of  a  device  of  known  yield  according  to  the 

♦ 

formula; 

,  r 

where  —  yield  (kt) 

ambient  air  density  (grams/liter) 

^  =  D  (meters)/t^^^  (msec) 

The  diameter-time  history  of  Tanana  was  scaled  using  this  method,  and 
comparisons  were  m.ade  with  four  shots  from  previous  operations:  Teapot- 
Moth,  Teapot-Wasp,  Ranger  A,  and  Tumbler-Snapper  1.  Detailed  tabulations  of 
the  comparison  of  Tanana  to  each  shot,  together  with  the  resultant  yield 
figures,  are  presented  in  Tables  3  through  6.  Table  7  summarizes  the  results 
from  this  method  of  analysis. 

The  Tanana  ^-vs-time  curve  used  in  these  calculations  is  presented  in 
Fig*  2. 

The  Mach  scaling  method  was  also  applied  to  the  combined  diameter-time 
data  from  the  four  best  Photo-Sonic  43  records  (Table  8).  In  this  method 
of  yield  determination,  a  polynomial  fit  is  made  on  all  the  data;  and  the 
resultant  diameter-time  curve,  which  represents  the  characteristic  diameter¬ 
time  behavior  for  this  shot,  is  scaled  to  a  theoretical  1-kt  diameter- time 
curve.  The  coefficients  of  the  polynomial  to  which  the  diameter-time  data 
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were  fitted  by  least  squares  are  given  below  each  tabulation,  along  with  am¬ 
bient  pressure  (mb),  temperature  (°K),  ambient  sound  velocity  (m/msec),  and 
the  time  interval  over  which  the  fit  was  made. 

In  an  effort  to  eliminate  the  scatter  which  is  especially  apparent  at 
early  times,  the  Mach  scaling  method  was  also  applied  to  the  data, derived 
from  a  smooth  curve  visually  fitted  to  the  composite  plot  of  diameter  vs  time 
from  all  stations.  The  smoothed  diameter-time  curve  is  presented  in  Fig.  4, 
the  data  which  were  taken  from  it  are  shown  in  Table  9,  and  the  Mach  scaling 
results  are  contained  in  Table  10.  The  yield  by  Mach  scaling  is  taken  to  be 
the  average  of  these  results  and  the  results  of  the  calculations  made  on  the 
composite  data  from  the  four  best  films.  The  limits  include  80  percent  of 
the  scatter  apparent  in  both  calculations.  i. 

Complete  yield  calculations  for  each  film,  valuable  chiefly  for  their 
tabulation  of  diameter,  time,  and  phi,  are  given  on  the  IBM  printout  sheets 
contained  in  Appendix  C. 

Plots  of  diameter  vs  time  and  phi  vs  time  for  the  data  from  each  station 
are  shown  in  Figs.  5  through  13.  Composite  plots  for  the  complete  sets  of 
data  are  given  in  Figs.  14  and  15.  Diameter  measurements  and  camera  data 
calculation  sheets  for  each  film  are  included  in  Appendix  D. 

An  air  density  of  0.891  grams  per  liter  was  calculated  for  an  altitude 
of  9,030  feet  above  MSL,  based  on  an  H+15  minute  observation  by  JTF-8  Weather 
Central,  which  reported  a  pressure  of  737  mb,  a  temperature  of  15.0°C,  and 
a  relative  humidity  of  39^  at  that  altitude. 

Examples  of  fireball  photography  are  included  in  Appendix  E. 


Table  3.  Tanana  scaled  to  Teapot-Moth. 
%■ 


Time 

(msec) 

(Tanana) 

02 

(Moth) 

0i/h 

u)  (kt) 

1.6 

49.0 

46.6 

1.052 

U2&8 

2.27 

2.4 

48.7 

46.3 

1.051 

1.282 

2.27 

3.2 

48.4 

46.1 

1.051 

1.282 

2.27 

4.0 

48.0 

45.8 

1.048 

1.264 

2.23 

5.0 

47.6 

45.6 

1.043 

1.234 

2.19 

5.5 

47.4 

45.5 

1.042 

1.228 

2.16 

6.0 

47.2 

45.4 

1.040 

1.217 

2.14 

6.5 

47.0 

45.3 

1.038 

1.205 

2.14 

7.0 

46.8 

45.2 

1.035 

1.188 

2.10 

7.5 

46.7 

45.1 

1.035 

1.188 

2.10 

8.0 

46.5 

45.0 

1.033 

1.176 

2.07 

9.0 

46.2 

44.95 

1.028 

.  .  1.148 

2.03 
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Table  4.  Tanana  0  scaled  to  Teapot-Wasp. 


Time 

(msec) 

^1 

(Tanana) 

02 

(Wasp) 

0l/02 

u)  (kt) 

1.6 

49.0 

40.9 

1.200 

2.488 

2.23 

2.4 

48.7 

40.5 

1.202 

2.510 

2.25 

3.2 

48.4 

40.2 

1.204 

2.530 

2.28 

4.0 

48.0 

39.7 

1.209 

2.584 

2.32 

5.0 

47.6 

39.3 

1.211 

2.605 

2.34 

5.5 

47.4 

39.0 

1.220 

2.702 

2. ‘43 

6.0 

47.2 

38.7 

1.220 

2.702 

2.43 

6.5 

47.0 

38.6 

1.220 

2.702 

2.43 

7.0 

46.8 

38.3 

1.220 

2.702 

2.43 

7.5 

46.7 

38.0 

1.230 

2.815 

2.53 

8.0 

46.5 

37.7 

1.230 

2.815 

-  2.53 
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Table  5.  Tanana  scaled  to  Ranger  A. 


Time 

(msec) 

h 

(Tanana ) 

i^2 

(Ranger  A) 

(kt) 

1.6 

49.0 

42.7 

1.148 

1.994 

2.08 

■  2.4 

48.7 

.  42.5 

1.146 

1.997 

.  2.07 

3.2 

48.4 

41.9 

1.155 

2.055 

2.15 

4.0 

48.0 

41.4 

1 . 159 

2.091 

2.18 

5.0 

47.6 

40.8 

1.167 

2.164 

2.26 

5.5 

47.4 

40.6 

1.169 

2.183 

2.29 

6.0 

47.2 

40.3 

1.173 

2.220 

2.32 

6.5 

47.0 

40.0 

1.175 

2.240 

2.35 

7.0 

46.8 

39.8 

1.208 

2.571 

2.69 

7.5 

46.7 

39.6 

1.181 

2.297 

2.40 

8.0 

46.5 

39.3 

1.183 

2.316 

2.30 

-16- 


Table  6.  Tanana.  ^  scaled  to  Tumbler- Snapper  1  . 


Time 

(msec) 

i2^1 

(Tanana) 

02 

(TS-1) 

0l/02 

(002)^ 

W  (kt) 

1.6 

49.0 

42.2 

1.163 

2.13 

2.36 

2,4 

48.7 

41.8 

1.165 

2.15 

2.39 

3.0 

48.5 

41.5 

1.167 

2.16 

2.41 

3.5 

48.3 

41.2 

1.171 

2.20 

2.45 

4.0 

48.0 

40.9 

1.173' 

2.22 

2.47 

4.5 

47.8 

40.7 

1.174 

2.23 

2.47 

5.0 

47.6 

40.5 

1.176 

2.25 

fireball  and 

2,50 

radio- chemical 

1.  A 

yield  value  of  1.33 

kt,  the 

average  of  the 

yields,  was  used. 
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Table  7.  Summary  of  ^  scaling  results. 


Yield  (kt) 

Air  Density  (g/l) 

Yield  of  Tanana 
as  scaled  to  this  shot 
(kt) 

Teapot-Moth 

2.23 

1.124 

2.16 

Teapot-Wasp 

1.11 

1.101 

2.38 

Ranger  A 

1.27 

1.081 

2.29 

Tumbler-Snapper  1 

1.33 

1.066  : 

2.44 

Avg.  =  2.32 
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-Tabl*-a« — Mach  acaling^iiour 
_ OPERATION 


SHOT 

TANANA_ 

tanana 

_TANANA_ 

TANANA 


STATION 

MM 


D 

MM 


camera 

PS4B4_ 

PS4B6 

J’SAB3_ 

PS4B2 


DOMINIC 


FILM 

106048 


106047 

JL06053_ 

106061 


W(KT)» 

+2.29 

DWiim- _ +.32 

TIME(MS) 

OIAM(M) 

MACH  NO. 

W(KT) 

+3.20 

+77.19 

+13.03  . 

__+2.62  . 

+3*60 

+80.59 

‘+11.90 

+2.48 

+4.00 

+83.72 

+11.01 

+2.37 

+4,40 

+86.63 

+10.29 

+2.29 

+4*80 

+89.37_ 

+9.71 

_ +2.23 _ 

+5.20 

+91.96 

+9.23 

+2.19 

+  5.60 

_ +54..43_ 

+8.83 

+2.17 

+6.00 

+96.80 

+8.50 

+2.16 

+6.40 

•  +99<08_ 

+8.22 

+2L*JL6 

6  •  BO 

+101.30 

+7.98 

+2.18 

.^---•34267£+0Z_B»yiU.lQZ0E±Q3_Cfb:jL346.63.E±a2_Jl»±^ilI3LE 
02*+*28290£+02  P-+.73700E+03  T*+«28800E+03CO*-»“*34190E 
DATA  FIT  BETWEEN  T«^  ♦2>0Q  AND  !• _ +3*00 _ _ ^ _ 


OPERATION  DOMINIC 

TANANA  COMPOSITE  DIAMETER-TIME  CURVE 


DIAMETER 


+18.50 

+24.00 

+28.30 

+32.20 


T  I  M  £_ 


+  0.10 
+0.20 
+0.30 
+0.40 


+41.40 
+43.90  - : 


+46.30 

+48.60 


+57.40 

+64.30 


+0.70 

■;-+o.80 


+  0.90 

+  1.00 


+  1.50 


+87.20 

+90.50 


+93.70 

+96.70 


+4 .50 
+  5.00 


+5.50 

+6.00 


■  ^  .  +70.20 

+  2.50 

,  i 

+75.30 

+3.00  ■ 

i 

+79.70 

+  3.50 

+83.60 

+4.00 

■ 

Tablt  10.  Mach  tcallnQ  rtaulf  on  comp08lt#_;di4met«r^tiM_cuxvt_t_ 
“  OPERATION  DOMINIC 

r  TANANA  COMPOSITE  DIAMETER-TIME  CURVE 


W(MT)«  ♦2*49  DWUTI«  »a9i 


TIMEIMSI 

0IAM{M) 

+59.64 

MACH  NO. 
+21.09 

W(KT) 

+2.96 

+2.20 

+66.56 

+17.56 

+2.94 

+2.73 

+72.42 

+15.12 

+2.68 

+3.26 

+77.53 

+13.31 

+2.77 

+3.76 

+82.05 

+11.88 

+2.61 

+4.31 

+86.12 

+10.73 

+2.45 

+4.83 

+89.81 

+9.77 

+2.29 

+3.36 

+93.18 

+8.95 

+2.14 

+5.89 

♦96.27 

+8.24 

+1.99 

+6.41 

+99.12 

+7.61 

+1.85 

A*-.ia087E'«-01 

B.+.47740E+02 

C-+.41375E+01 

0— .mjiE+pi. 

D2«+.2^700E+01 

P*+.73700E+03 

T*+.28800E+03C0*+.341»Qfe-OO 

DATA  FIT  BETWEEN  T*  ♦«10  AND  T«  ♦EjM — 

- - - ^ - — 

SB  C 


7"/A/£'  (  i  ^ 


Oir 


7P 


APPENDIX  A 

PHOTO  PLANS  AND 
PHOTO  LOADING  CHARTS, 
SHOT  TANANA 
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APPENDIX  C 


IBM  PRINTOUT  SHEETS 


SHOT 

TANANA 


OPERATION 
- STATION 

A 


DOMINIC  _ 

'CAMERA  FILM 

PS4B1  106046 


RAME^ 


DIAIM) — nMEIMSrrtNfTIMD  PHI"^ELD{KT) 
4>17a44  4^*00  **5«74  +124*08  4333*32 

■445*43 - ^4*32—^1*13 - ^f71*52  421*20 

454*98  4*64  -*44  465*72  413*89 

■460V48  4*  95  ^-^*04  461  *“51  49*97 

465*40  41*27  4*24  459*30 _ 

'469*16  “41*59  4746  457*37  47*04 


"445*43 
454*98 
"460V48 
465*40 
“469*  16' 
472.92 
•“476.68 
479*58 
"481789 
483*63 
"485*08 
487*10 


—4*32" 

4*64 

—4*95" 

41*27 

"41*59“ 

41.91 

■"42*23" 

42*55 

"42 *8 6" 

43  *  18 
"43*50“ 
43*82 


■488726~~4“4"*14" 
489*13  44*46 


■490729 

491*73 

"49T718" 

494*63 

496*63 

498*10 


T4^78" 

45*09 

"4574X 

4^73 

46*05 

46*37 


4,64  456*24 

—4'*  8(i - ^45576r 

4*93  454*71_ 

"41“*"05  453772 

41.15  452*59 

"41. “2  5  451T50 
41*34  +50*93_ 

"41-742  4"49798 

41*49  449*00 

"41,^56  448  *  29“ 

41.62  447*81 

"4176^  ?4T*  4“0 

41.74  447*05 

“417^0  ^7*03 

41*85  446*76 


421720“ 

413.89 

—49.97 

48.31 

"“47704“ 

^46.37 

46702" 

45,55 

45*06" 

44*56 

"T^4*10" 

43*88 

""43753" 

43*20 

""42797 

42*83 

"T277I 

42*61 

42760 

42*53 


V^V^IN  riUCiNJJLTVi-c 


SHOT 

tanana 


OPERATION 
- STATION' 

A 


DOMINIC 

XAMER^S  rilJf 

PS4B2  106051 


RAME" 

+• 

“+1V 

+4* 
+5r 
+6  • 
■+7r 
+8  • 
+9.^ 
+  10* 
+  11.“ 
+  12. 
+  137' 
+  14. 
+15T 
+  16. 


“D I  AT  M )  TIME  ( MST~CN  ( 
+33.54  +.42 

"+48.07 - +  .92  ^ 

+57.48  +1.42  + 

“+63.82  +1.93  + 

+69.75  +2.43  + 

-+75 .28  +2 . 94  +1 

+79.37  +3.44  +1 

"+83.66  +3.95  +r 

+86.94-  +4.45  +1« 

-+90.42 - +4.96“ 

+93.28  +5.47 


TIMET — PHI  "nmtOTKTj 
86  +47.38  +2.70 

07 - +49V60  +3.40 

35  +49.85  +3.48 

65 - +49.05  +3.21 

89  +48.86  +3.15 

07 - +48.90  +3.16 

23  +48.39  +3.00 

37"^ — +48';29  T+2'.'97 
49  +47.81  +2.83 

'60 - +47'.“63  +2.^77 

69  +47.26  +2.67 

■+^.65 
+2.66 
■+2V59 
+2.53 
"+2749 
+2.40 
+2728 
+2.30 


—+96.55“ 

+99.83 

1-102.28' 

+104.74 

“+107719“ 

+109.03 


“+579r 

+6.48 

■+6799“ 

+7.50 

1^8701“ 

+8.52 


,86  +47.25 

,94 - +467'9r 

,01  +46.76 

►  08  +46T6Z' 
►14  +46.26 


+113.12  +9.54  +2-25  +45.87 
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THTPinUKrTrAT 


OPERATION  DOMINIC 

■ — SHOT - ST  at  ion  CAME  R  A  F  IL'M” 

TAN  AN  A  MM _ _ ^0^053 


FRAME" — D I A  ( M)  TIME  (  MS1~T:n  (  T  I  MET  PHT  TTECO  (  KT)' 


+. 

+9.72 

+  .00 

-4.61 

.  +61.49 _ 

+9.96 

+30'.  02 

- +.34 

-1.07 

+46. 17 

+2.37 

42. 

+40.48 

+  .67 

-.39 

.  +47.45 

+2.72 

^+48. 48"" 

—+1.00 

—+700 

+48 . 42 

-  +3 • 0 1 

+4# 

+53.77 

+  1.33 

+  .?8 

+47.91 

+2.86 

+5  • 

~+59.31 

+ 1  #66 

+  •50 

+48 . 37“ 

+3.00 

■f  6  • 

-  +63.98 

+  1.99 

+  .69 

+48.53 

+3.05 

— +ir 

— ^+67.18~ 

—+2.32 

+.84 

+47.93 

+2  #86 

•fS. 

+71.00 

+2.65 

+  .97 

+48.02 

+2.89 

+9« 

— +74.08“ 

■—+2.98 

"+r.09— 

+47 .81 

+7.83 

+  10« 

+77.15 

+3.31 

+  1.19 

+47.75 

+2.81 

+  !!• 

+79.49 

+3.64 

“+1.29- 

—+"47. '3  6 

+2"i70 

+  12. 

+82.44 

+3.97 

+  1.38 

+47.45 

+2.72 

■  +  13." 

+84. 90 

+4.31 

+T746— 

—+"47.33 

+2 . 69 

+14. 

+87.37 

+4.64 

+1.53_ 

+47.28 

+2.67 

- - 3M  T" 

“+15.' 

■"^90707“ 

-+4r;97“ 

+1^  60 

—+47.42 

+2771 

+16. 

+92.53 

+5.30 

+1.66 

+47.48 

+2.73 

“+17.~ 

""+94T75“ 

-+5T63-" 

+1.72~ 

— +4T746 

+1772 

+  18. 

+96.64 

+5.96  i 

+1.78 

♦47.41 

♦2.71 

OPERATION  DOMjNiC 

'SHOT - STATION  ^CAMERA  EILM 

TANANA  MM  PS4B4  106048 


FRAME" 

+• 

- 

<*-2. 

- +3." 

+4* 

- +5*" 

46. 

- +7.- 

+9r 

•♦•lO# 

“■+11." 

"“+i3r 
+  14. 
+13  . 
+16. 


-OIAIMJ" 
4>28.14 
-+43.36“ 
'f  52. 26 
-+59.15" 
4-65.18 
— +70.06" 
+74.37_ 
"+78.68 
+81.55 
^84.71" 
+87.58 
"~+90.T6 
+92.17 
""+94^T6" 
+97.63 
-+-99VS4 
4-102.51 
■4TOAi^i: 


riME(MST~tNTTIHEl  PHI  TTEtDTKT) 


4.38 
"4.80" 
41.21 
-+1.63" 
42.05 
"+2.47" 
42.89 
"+3.31" 
43.73 
"44".14" 
44.56 
44.98 
45.40 
45 . 82 
46.23 


-.96 

""-."22" 

4.19 

""+V49" 

4.72 

""4.90" 

41.06 

"41.19" 

41.31 

"41742" 

41.5^ 

"+1.60 

41.68 

"4T775" 

41.83 


"4^65  +T789" 

47*07  +1.95 


+41.37 

447.38 

448.26 

448."54 

448.84 
"44'8'.75" 
448.61 
448.72" 
448^1 5_ 
T47.94 
447.70 
"44T."42 

44^.9^ 

446.84 
446.94 
446.68 
446.87 


41.37 

"+2.70 

42.96 

43.05 

43.14 

"43.11" 

43.07_ 

"43.11 

42.93_ 

42.87 

42.79 

"T2.7r 

42.58 

"42.55" 

42.58 

"42.51 

42.56 


oi>eration 

STATION 


rANAfTA 


DOMINIC 
CAMERA  FI 


AME 

DIA(M) 

TIME(MS) 

LN(TIME) 

PHI 

+  .' 

- +33.51' 

+  .30 

"=1.20  . 

"+54.24' 

+  1. 

+45.60 

+  .60 

-.49  . 

+55.59 

+2." 

+49.44' 

+  .91 

— .  08 

"+51. 15 

+3. 

+55.49 

+  1.22 

+.20 

+51.11 

+4." 

+64.28 

+  1.53 

“>.42 

+54712' 

+5. 

+68.67 

+  1.84 

+.61 _ 

+53.74 

+■6  a 

+71.97' 

+2.15 

+.  76 

+52.93 

+75.82 

+  2.46 

+.90, _ 

+52.85 

+  8  • 

+78.02 

- '+2.77 

+1.02' 

'+51.87' 

+9# 

+80.21 

+3.08 

+  1.12 

+51.12 

>10  r 
+11* 
>i2r 

+  13* 
>i4r 
+  15* 
>i6~r 
+  17. 
>18.' 
+  19. 
>20V 
+21. 
+^2r 


~>82';96" 
+65.71 
“+a7.”36“ 
+88.45 
~+90.10‘ 
+91.20 
— +94'.50' 
+95.60 
“>96.70" 
+98.34 
~+99r.44r 
+101*09 
■>10^ 


>3V39' 
+  3.70 
>4.  or 

+4.32 
"+4.62“ 
+4.93 
“+5^'24“ 
+  5.55 
>5.86“ 
+6.17 
>6748" 
♦6.79 


>1722“ 
+1.30 
>1.38“ 
+  1.46 
>1".53" 
+1.59 
>1.65" 
+1.71 
>t;76* 
+1.82 


>50.89“ 
+50.77 
>507Tr 
+49.26 
♦4'8.‘8r 
+48^14 
+4'8  •  68' 
+48.14 
>4776'5' 
♦47.47 


"+'1786 - >4T70T 

+1.91  +46.97 


YIELD(ICT) 

- +5.32 

+6.01 

- +3.97 

+3.95 

+5.26 

+5.07 

- +4.70 

+4.67 

+4.25 

+3.95 

- ^ — +3';86 

+3.82 
+3.58 
+  3.28 

- +3.13 

+2.93 
+3  ."10 
+2.92 

- +2.78 

+2.73 

+2762 

+2.59 


‘SHOT — 
TANANA 


OPERATION 

staticn* 

D 


■CAMEff^r 

PS4B6 


DOMINIC 


"riL'w — 

106047 


416. 


■+7^0  HFI794  WTOT 

♦105*12  +7*44  +2400  447408 


T2J15Z 

♦2  4  6 


FRAME 

DlAfMr 

“nME(MST 

"TN ( TIHn~  PHT  “YTtCOt  KT ) 

■  \ 

+  • 

+43#13 

+  .42 

-.84 

+60.47 

+9.16 

{ 

-  t 

+  1# 

+48 #58 

+  .86 

“"-.14 

+51.40 

+4.06 

+2. 

+55.28 

+  1.30 

+.26 

+49.67 

+3.42 

( 

+  3# 

^61 • 56 

+1.74 

+  .55 

+49.26 

+3.28 

+67.43 

+2.18 

+  .78 

+49.33 

+3.31 

-  _  -  *  +3# 

+71.61 

+2.62 

+.96 

+48.69 

-+3.10 

+6  4 

+77.90 

+  3.06 

+1.11 

+49.79 

+3.46 

+7*~ 

+60.83 

+3.49 

+r.2^ 

+48.97 

+3;i9  . 

+8  « 

+84.18 

+3.93 

+1.37 

+48.65 

+3.08 

+  9# 

+87V95 

+4.37 

"+T.47“ 

+48  #72 

+3711 

+10# 

+90.46 

+4.81 

+1.57 

+48.24 

+2.96 

-| 

♦  11# 

+93. 81“ 

+3.25 

■+T.65“ 

+48.31 

+2.98 

♦12# 

+95*49 

+5.69 

+  1*73 

+47.62 

+2.77 

1 

+T.3  # 

+98.42 

+6T13’ 

+7. 8T 

+27T8 - 

•I 

♦  14# 

+100.93 

+6.57 

+1.88 

+47.53 

+2.75 

I 

2 


OPERATION  DOMINIC 

SHOT  ST  AT  I  ON - CAMER'A  P I  lH 

TANANA  B52  PS4B8  106250 


FRAME" 

~D  I A  ( M ) — TIME  ( M5Ti:Ni  T  IHEl 

1  PHI 

YIELD(KT» 

+20.58 

+  .10 

-2,28 

+51.40 

+4*06 

+i; 

“+39.30“ 

- +.47 

-.73 

+52.82 

+4  *66 

+2. 

+48.19 

+  .85 

-.15 

+51,34 

+4.04 

+  3, 

+55.21 

+1V22 

+  .20 

"+50.83 

+  3.84 

+4. 

+60.12 

+  1.60 

+  .47 

+49.75 

+3.45 

+  5* 

+65.03 

“+1.98 

+  •66 

+49 . 47“ 

-'+3.35 

4’6  • 

+69.24 

+2.35 

+.8^ 

+49,14 

+3.24 

+?• 

— +72.99 

+2  .'73 

+1.00 

+48.82“ 

+3,14 

+  8* 

+76.26 

+3.10 

+  1.13 

+48,45 

+3.02 

'+9r“ 

— +79.54 

+3.48 

+  1.24 

“+48127" 

+2.97 

+10. 

+83.52 

+3.86 

+1.35 

+48.65 

+3,08 

+ir."' 

“+86.09^ 

“+4.23“ 

+  1.4'4 

T48 . 32 

+2.98 

+12. 

+88.66 

+4.61 

+1.52 

+48.10 

+2,91 

+13. 

”+90'.53~ 

“+41.98~ 

+T.60 

+4T;6d“ 

+2,76 

+  14. 

+93.11 

+5.36 

+1.67 

+47.55 

+2,75 

+15'."“ 

“+95V92"" 

+5T74 

+TV74 

"+47767^ 

+2.79 

+16. 

+98.02 

+6.11 

+1.81 

+47.50 

+2.74 

+i7r" 

"^+6.49“ 

+T787  “ 

1F4T727" 

+2.67 

+16« 

+101.30 

+6.86 

+1.92 

+46.86 

+2.56 

APPENDIX  D 

DIAMETER  MEASUREMENTS 
AND 

CAMERA  DATA  CALCULATION  SHEETS 


CAMgfU  WX  PS48-  / 


CAMERA  DATA  S  CALCULATIONS 


STATtON  NO  /? 
EQ.  AR 


TEST  T" 


CAlOILArED 


twre:  7//9/A: 


A  (AIMING  POINT) 


HONIZONTAL 

WtOICCTION 


CAMERA 


B 


A.  R7A*CBh  cos  a  cos  ^ 

Jl'  42" 

«»rt«  «-  A  Q9  99^ 

3  T  vnB  F^w/ 

cos  /3=  o.  9^5 

Hi^  Z.7SZ.O  ->-• 

Hc*s  oJ^5' 

Cw9  tl  •”  CJ •  /  /  *  ^  / 

s\n  n.  /B  /t  o 

AH-  Z. 73 1.3 

wBh  •“  /  ia  .  '  ^  1 '  ^ - — 

CBfc,  COS  a  COS  /S,  8‘ii .  ?? 

AHsinBe  494.L>4 

B«/.=  1  /7.  ’O- 

B.  FOCAL  LENGTH 

/49-  907 -rw.  - 

/?  ^„c.<.XKecT£l>  rox  cuKviruKC  i  Kefxxcrio^- 


o  marmifiCATION  factor  (metefs^^i^ 

48.  i8  ~  ^7.  '^/U. 


D.  ZERO  TIME  CORRECTION 


-do 


crrv^ffOTAAl  (MnRiUPSMAUSEN .  fk  GRIER.  INC* 


DIAMETER  MEASUREMENTS 


Page  I  of  I  Pages 


SHOT 


TAN ANA 


FILM  NO.  106046 


Fr.  No. 


Mag, 


D  D  D  D  D 

1  2  3  avg  avg 

(m) 


0000 

48.08  0021 

0022 

0001 

0078 

0079 

0002 

0094 

0096 

0003 

0105 

0104 

0004 

^  0U3 

0113 

0005 

0120 

0119 

0006 

0  126 

0126 

0007 

0  L32 

0  133 

0008 

0  L37 

0138 

0009 

0L4L 

0142 

00  10 

0  144 

0  145 

00  L 1 

0  147 

0147 

00  12 

0150 

0151 

00  13 

0  152 

0153 

00  14 

0154 

0154 

00  15 

0  L56 

0156 

00  L6 

0  L58 

0159 

00  L7 

016  1 

0161 

00  18 

0  L64 

0163 

00  19 

0  L67 

0167 

0020 

0  170 

0169 

READ  BY_ 
DATE _ 


HD/rp 


25  M^1962 


FLEXOWRITER 
(m)  t  (ms) 


XXX. XX 


TYPED  BY- 
.DATE _ 


REMARKS: 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


- 


CAMERA  DATA  8  CALCULATIONS 


FILM  Na  /oL  oS/  1  STATION  NO  /Q 


_ 1  EQ.  AP. 


TEST 

A^/9A//g  I  CALOULATEO  SV 


date:  -7/^9 Uz. 


k  (AIMING  POINT) 


HONIZONTAL 

PNOJCCTION 


CAMERA 


o  /o  a  3 


/ .  oo  o  o 


/^?*  a/'  S9  '' 


COS 


CBh g  /6>,/s'f.  4 2  yn.  sin^g  a./y^/z. 


CBh  cos  a  cos^g  /S',9/t.U3  AHsin^g  4?$-.  sy 


B.  FOCAL  LENGTH  ^7>,. 


3  •  O  5  7»  . 


73/.  3  Tyt.  ^ 


76,39/.  JZ3 


C.  MAGNIFICATION  FACTOR  (meters /in.) 


Z.8.9o  4o.  9  2. 


D.  ZERO  TIME  CORRECTION 


-/■  o. -41.  'msec. . 


DIAMETER  MEASUREMENTS 


SHOT  TAN ANA 


FILM  NO.  L06051  (A) 


Fr.  No.  Mag.  D  D  D 

-L  ^  ^  O 


0000 

28.  90 

0082 

0082 

0001 

0118 

0117 

0002 

0142 

0139 

0003 

0156 

0156 

0004 

0170 

0171 

0005 

0184 

0184 

0006 

0194 

0194 

0007 

0204 

0205 

0008 

0212 

0213 

0009 

0220 

0222 

0010 

0227 

0229 

OOIL 

0236 

0236 

0012 

0244 

0244 

0013 

0251 

0249 

0014 

0256 

0256 

0015 

0261 

0263 

0016 

0266 

0267 

0017 

0272 

0273 

0018 

0276 

0277 

RE.4D  BY 

HD/rl 

DATE 

26  May  1962 

REM.4RKS: 

Hauser  #5779 

FLEXOWRITER 

D  (m)  t  (ms) 

avg 

XXX. XX 


D 

avg 

(m) 


TYPED  BY. 
DATE _ 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


flLK  •»  /r,l.i,S3  I  SWriOWNa  MM_ 


rMtnik  hO-fS^e-S  I  EQ-  AP- _ _ 


A  (AIMING  POINT) 


honizontal 

PfIOiieCTfON 


CAMERA 


2^!  '  f  ^ 


ZT'  Of" 


COS  0=  O.^i  834) 


CB>= 

'cB^eosa  AH$ing=  4‘)S.fo_ 

"b^  focal  length  3S2..^o  -Tx-n,. 


p0/.=  I  /6  406. 


3o _ |-7>1.  If 


MM  S  iTS  ^  IJA^  COKf^^C 


r£2>  C0R.\/^riJK£  j 


^  ^£f‘fZ^C^TfoN  • 


O  MAftNiFlCATiON  FACTOR  (metefs/inT 


^8.08 


Z.4.C1I  'f^-. 


d! — Ffro  time  correction 


-64-- 


DIAMETER  MEASUREMENTS 


SHOT  TAN AN A 


FILM  NO.  106053 


Fr.  No.  Mag. 


0000 

48.08  0038 

0041 

0001 

0122 

0122 

0002 

0162 

0167 

0003 

0198 

0196 

0004 

0216 

0221 

0005 

0240 

0242 

0006 

0259 

0261 

0007 

0273 

0273 

0008 

0288 

0289 

0009 

0299 

0303 

0010 

0313 

0314 

0011 

0321 

0325 

0012 

0335 

0335 

001  3 

0344 

0346 

0014 

0353 

0357 

0015 

0366 

0366 

0016 

0377 

0375 

0017 

0386 

0384 

0018 

0393 

0394 

READ  BY _ RP/rl 

date _ 25  May  1962 

REMARKS;  Hauser  #5779 


FLEXOWRITER 


D 

avg 

(m) 


D  (m) 
avg 

XXX, XX 


t  (ms) 


TYPED  BY. 
DATE _ 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


CAMCBA  DATA  a  CALCULATIONS 


FILm  NO  /ol>  o^&  STATION  NO  MH 


EQ.  AP. 


tlst  T"/9  w  A) 


ia»J 


ST 


pate:  7//9A2. 


A  (AIMING  POINT) 


CAMERA 


R®/A®CBh  COS  a  cosB  +  (He  -  He)  sin 


HONiZONTAL 

PftOJCCDON 


=  Z9'  27"  I  P= 


COSa=  0.999  9C>  008/9=  a.9BS/9 


CBh=  /78.2.&  _  sin /9=  ^>./82.ss 


CBj,  cos  a  cos^* /5;  f  AH8in/9=  ^98. 


B.  FOCAL  LENGTH  -y»rm. 


Z,  7  SZ.  o  »7 


3-0  s  . 


Z,  73/^  3 


ru/s  f^/C^ORS  R£RR£‘S£’a/tS  AH  /)S  S££R  F  R.  M 

MM  S/r£  UN  Co  £cr£2>  FoR  C.O  R  \/f^TU  R  sr  ^  T^FFRR^TfON^ 


C.  MAGNIFICATION  FACTOR  (meters/in.) 


48.  4! 


S7-  4f3  -ry). 


D.  ZERO  TIME  CORRECTION 


A  0.  38  loisac. . 


SHOT. 


Fr.  No. 


DIAMETER  MEASUREMENTS 


Mag. 


FILM  NO.  L06048  (MM) 


FLEXOWRITER 


D  (m) 

avg 

XXX. XX 


t  (ms) 


0000 
000  L 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
00  LO 
00  1 1 
00  12 
00  13 
00  14 
00  15 
00  16 
00  17 


48.  41 


0049 
0075 
009  1 
0  103 
0113 
0122 
0  129 
0137 
0  L42 
0  147 
0  152 
0157 
0  160 
0  L65 
0  170 
0  17  3 
0  L78 
0  L82 


0049 
0076 
0091 
0  103 
0114 
0122 
0130 
0137 
0  142 
0  148 
0153 
0157 
0  161 
0165 
0170 
0174 
0179 
0183 


READ  BY_ 

DATE _ 

REMARKS; 


RL/hd 

_  25  May  1962 

{Hauser  No.  5171) 


TYPED  BY. 
.DATE _ 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


CAMERA  ^OATA  8  CALCULATIONS 


FILM  Na  I0C.67Z 

STATION  NO  HM 

TKT  /)  a;  ^ 

CAMERA  Na:z>FX'/3 

EQ.  AP. 

DATE: 

A  (AIMING  POINT) 

HORIZONTAL 
PROJCCTiOH 


A  R%*CBh  cos  a  cosi 

0  +  (Ha  -  He)  sin  /9 

•/5=  r  38' 4i>" 

Hb*»  9o3o> 

cos  .  98  S' 87 

He*  /o' 

C3j^  —  / (jf ^  ^7 S * 'i 

sin^=  ./L7S3 

AH*  Z  7  3/.S  -rn.  ^ 

CBh  cos  O  /S',  9^9-7 

AH  sin 4S7.L 

W^J^wnaasaaSiBK^ 

B.  FOCAL  LENGTH  JL  So  >  ^  2 


4^  'R^eF^esGAjTS  -r  H  A  /?  5  Seet^ 

7=/ZoM  MH  S/T£^  ON  Cork,  ec^reb  '(Luk^ntorc  n  b 

^££RRCr/oN  . 


C.  MAGNIFICATION  FACTOR  (meters/in.) 

Z8.9o  ~  Sy,  ^  2  ?  -Tx) 


‘a  ZERO  TIME  CORRECTION  ^  o.  o  z., 


SHOT 


Fr.  No. 


Page  I  of  2 


DIAMETER  MEASUREMENTS 


^ANANA 


Mag. 


D  D 
avg  avg 

(in. )  (m) 


0000  28.90 
0002 
0004 
0006 
0008 
0010 
0012 
0014 
0016 
0018 
0020 
0022 
0024 
0026 
0028 
0030 
0032 
0034 
0036 
0038 
0040 
0042 
0044 
0046 
0048 
0050 
0052 
0054 
0056 
0058 
0060 
0062 

READ  RY  HD/rl 

DATE _ 

REMARKS: 


0021 

0038 

0047 

0051 

0058 

0062 

0066 

0069 

0073 

0076 

0079 

0082 

0085 

0088 

0091 

0093 

0096 

OlOl 

0105 

0109 

0112 

0U5 

0117 

0117 

0118 

0119 

0120 

0121 

0123 

0124 

0125 

0126 


0024 

0040 

0048 

0054 

0059 

0062 

0066 

0069 

0074 

0077 

0079 

0083 

0087 

0089 

0091 

0094 

0097 

0100 

0104 

0108 

0111 

0115 

0117 

0118 

0119 

0120 

0121 

0122 

0124 

0125 

0125 

0126 


.  225 
.390 
.475 
■  .  525 
.  535 
.  620 
.  660 
.690 
.735 
.765 
.790 
.825 
.860 
.  885 
.910 
.  935 
.965 
1.  005 
1.  045 
1.  085 
1.115 
1. 150 
1.170 
1.175 
1.185 
1. 195 
1.205 
1.  215 
1.  235 
1:245 
1.  250 
1.260 


12.  97 
22.  48 
27.  37 
30.  26 
33.  71 
35.  73 

38.  04 

39.  76 
42.  36 

44.  09 

45.  53 
47. 54 
49.  56 

51.  00 

52.  44 

53.  88 
55.  61 
57.  92 
60.  22 
62.  53 
64.  26 

66.  27 
67. 43 

67.  71 

68.  29 

68.  87 

69.  44 

70.  02 
71. 17 
71. 75 
72.  04 
72.  61 


FILM  NO. _ 106072 

MM  Site 


FLEXOWRITER 


D  (m) 
avg 

XX.X..  XX 


t  (ms) 


25  May  1962 


.TYPED  BY. 
.D.4TE _ 


0.  021 

0.  105 
0.  188 
0.272 
0.355 
0.439 
0.  523 
0.  606 
0.690 
0.773 
0.  857 
0.  941 
1. 024 
1.  108 
1.  191 
1.275 
1.  359 
1.442 
1.  526 
1.609 

1.  693 
1.777 
1. 860 
1.944 

2.  028 
2.  Ill 
2.  195 
2.278 
2.  362 
2.446 
2.  529 
2.  613 


Hauser  #5779 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


- 


DIAMETER  MEASUREMENTS 


SHOT  TANANA 


Fr.  No.  Mag.  D,  D  D 

12  avg 

_ _ (in.) 


0064 

28.90 

0127 

0127 

1.  270 

0066 

0128 

0128 

1.280 

0068 

0130 

0129 

1.295 

0070 

0131 

0131 

1.  310 

0072 

0132 

0132 

T.320 

0074 

0133 

0133 

1.  330 

0076 

0134 

0133 

1.  335 

0078 

0135 

0135 

1.  350 

0080 

0136 

0135 

1.  355 

0082 

0137 

0136 

1.  365 

0084 

0138 

0138 

1.  380 

0086 

0139 

0139 

1.  390 

0088 

0140 

0140 

1.400 

0090 

0141 

0141 

1.  410 

0092 

0142 

0142 

1.  420 

0094 

0143 

0144 

1.  435 

0096 

0144 

0146 

1.450 

0098 

0145 

0146 

1.  455 

0100 

0146 

0147 

1.  465 

0102 

0147 

0149 

1.480 

0104 

0148 

0149 

1.485 

0106 

0149 

0150 

1.  495 

READ  BY _ HP/rl 


D.ATF 

25  May 

1962 

REMARKS: 

Hauser 

#5779 

FILM  NO.  106072 


FLEXOVVRITER 


D  D  (m)  ,  t  (ms) 

avg  avg 

(m)  XXX.  XX _ 


2.  696 

2.  780 

2.  864 

2.  947 

3.  031 

3.  115 

3.  198 
3.  282 
3.  365 
3.  449 
3.  533 
3.  616 
3.  700 
3.  783 
3.  867 

3.  951 

4.  034 

4.  118 
'4.  202 

4.  285 
4.  369 
4.452 


% 


TYPED  BY. 
DATE _ 


EDGE RT ON ,  GE R MESH AUSEN 
&  GRIER.  INC. 


CAMCRA  DATA  S^ALCULATIONS 


FILM  Ha  5'2- 


STATION  HO.  > 


TEST  1^ 


CAUDUUJED  Ny:4^ 


CAMERA  NO  Ts^e-  s 


EQ.  AP. 


date:  7  Jj‘}U2- 


k  (AIMING  POINT) 


CAMCRA 


HORIZONTAL 

PNOJCCTION 


A.  R®/A  =  CBh  cos  a  cosj 

S  +  (Hb  -He)  sin  ^ 

He®*  Z,  75'Z.D  -yn. 

cos  a  =  0.99'9  8'i 

cos  0=  a.  9i  42  9 

He*  'J^.5'7  -7^. 

CB»|  =  / D,  O/  ?■  2.8  -y». 

sin  /9  5S  2.L448 

AH*  Zj  '740-  C,  ->ry.  ^ 

CBh  COS  a  cos/9*  9^  C>C,o.8f 

AH  sin^e  7Z  4.  8$ 

EKVa 

B.  FOCAL  LENGTH  ■49.^0  Tniyi. 


TUjS  RePKESeNTS  /^pp^  fi£Nr  A  3££At  £/ZoP1 

2)  Str£^  uiyJC.oftK.ec.TBh  £ok  duKv^truKe  /9V2)  He e/^Jic.r/oK ■ 


C.  MAGNIFICATION  factor  (meters/in.) 


48. 


/  O  ^  •  8  Q 


D.  ZERO  TIME  CORRECTION 


y-  o.  3o  >W  se< 


SHOT. 


DIAMETER  MEASUREMENTS  ’ 

TAN  AN  A _  FILM  NO.. 


106052 


FLEXOWRITER 


Fr.  No. 

Mag. 

D  D„ 

2  3 

D 

avg 

(m) 

D  (m) 

avg 

XXX, XX 

t  (ms) 

0000 

48. 41 

0031 

0030 

0001 

0042 

0041 

0002 

0045 

0045 

0003 

0051 

0050 

0004 

0059 

uO 

0005 

0063 

0062 

•• 

0006 

0066 

0065 

0007 

0069 

0069 

0008 

'  0071 

0071 

, 

0009 

0073 

0073 

0010 

0076 

0075 

OOll 

0078 

0078 

0012 

0079 

0080 

0013 

0080 

0081 

0014 

0082 

0082 

0015 

0083 

0083 

0086 

0016 

0086 

0017 

0087 

0087 

0088 

0089 

0090 

0092 

0093 

0018 

0088 

0019 

0090 

0020 

0091 

0092 

0021 

0022 

0093 

READ  BY. 
DATE _ 


RL/hd 


26  May  1962 


.TYPED  BY. 
.DATE _ 


REMARKS: 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


CAMERA  DATA  8  CALCULATIONS 


STATION  NO  > 


GAMCRA  no  'FS4&-  C\  EQ.  AP. 


TEST  y"/?v/«9A/>o 


date:  7//?A2- 


cos  a  s=  9  99 ’S' 8 


COS  ^3.  9(ffS7_ 


sin  B  =  a.z'yJS/ 


C8h  cos  g  cos^^  AHsinffg  749-  sa 

B.  FOCAL  LENGTH  /o3.4o  -yn-m 


^.5  7  -Tw. 


4-  7Z  A 


7'>//S  P/CrUHS  K£  F^SSe^T^  /9 


PP/9^^Nr  A  4  /?S  S££M  PtZOM 


^  S /r^"  u  M  c.  ofiHe'£r£h  /=ofi. 


ref  FIs 


r  j^£FFncrio4 . 


c.  MAGNIFICATION  FACTOR  (meters /in.) 


Z  7.  ^  5* 


0.  ZERO  TIME  CORRECTION 


4  O.  ^ A  -msec. 


SHOT 


Fr.  No. 


Page  I  of  I  Pages 


DIAMETER  MEASUREMENTS 

TAN  AN  A _ 


FILM  NO.  IQ6047 


Mas.  D  ■  D„  D  D  (m) 

iviug.  ^12  3  avg  avg 


FLEXOWRITER 

D  (m)  t  (ms) 
avg  avg 

(m)  XXX,  XX 


0000 

29.  05 

0052 

0051 

000  1 

0057 

0059 

0002 

0066 

0066 

0003 

0074 

007  3 

0004 

008  1 

0080 

0005 

0086 

0085 

0006 

0094 

0092 

0007 

0097 

0096 

0008 

0101 

0100 

0009 

0105 

0105 

00  LO 

0  108 

0  108 

00  1  1 

0  1 12 

01 12 

00  12 

0  L  14 

0  1 14 

00  13 

0  1  17 

0118 

00  14 

0  120 

0121 

00  15 

0  122 

0123 

00  L6 

0  125 

0126 

READ  BY_ 

DATE _ 

REMARKS: 


_ RL/hd 

25  May  L962 
(Hauser  No.  5171) 


.TYPED  BY. 
.DATE _ 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 


CAMERA  DATA  a  CALCULATIONS 


FILM  Ha  loUoii  1  STATIOH  Ha  ^  |  TIKT 


VOShfi-n  I  EQ.  AP. _ _ 

A  (AIMING  POINT) 


CMCULATEO 


DATE  •  7  /-2  /  2- 


HONIZONTAL 

PNOiCCTtON 


CAMERA 


R®/A*CBh  COS  o  cos/S  -t-  (He  He )  sin  p 


•/9=  /S^  //" 


cot  $- 


CBh-  / o  Di  .  ^8  -yr^ .  sin  o.2.L-^4S 

CBh  COS  a  cos/9=  9  AH  sin^g  72.i.9'i 


B.  FOCAL  LENGTH 


cos  a 


O"  oo'  OQ 


/.  Q  0  00  o 


^.1  sz.  o  . 


^8.  7  SS 


70.  9S3  -rry 


D.  ZERO  TIME  CORRECTION 


y  0.02.3  -rrtsfic. 


c 


Page  1  O'  ^ 


DIAMETER  MEASUREMENTS 


SHOT  TANANA 


FILM  NO.. 


DFX  IO6OTI 


Fr.  No. 


0000 

0001 

000? 

0003 

000 It 
000" 
0006 

OOOS 
0010 
001? 
001  Jt 

0016 

0018 

00?0 

00?? 

00?!t 

0026 
0028 
0030 
0032 
003^ 
0036 
0038 
00  Uo 

00  It? 
OOitU 
OOh.6 
00lt8 
00  "0 
00^2 
00“^  it 
00^6 
00^8 
0060 
0062 


Mag, 


ItB.  73 '5 


003B 

0037 

0.37S- 

00U5 

00lt6 

a.4SS 

00lt7 

00lt9 

8-480 

0050 

00^1 

8.SiS 

0052 

0055 

0.S3S 

0055 

0056 

o.sss 

0060 

0060 

0.  uoo 

0062 

0062 

d-LZo 

oo6lt 

0065 

6.(,4S 

0066 

0067 

8.LLS 

0069 

0069 

O.UU 

0070 

0071 

0.705 

0072 

0072 

0.720 

007lt 

0076 

07 So 

0077 

0079 

0.780 

0081 

0083 

6.  8 to 

0083 

0085 

0.840 

0085 

0087 

O.BSo 

0087 

0089 

0. 8B0 

0089 

0090 

O.BiS 

0090 

0092 

O.i/o 

0092 

009  it 

0.920 

0093 

0096 

0.94s 

0095 

0096 

o.iss' 

0096 

0097 

d.9LS' 

0098 

0098 

a.98o 

0099 

0099 

0.99  0 

0100 

0101 

l.ooS 

0102 

0102 

/.CIO 

0105 

0103 

/.  o4o 

0106 

.  OlOU 

j.  oSo  . 

0107 

0105 

y.oSi 

0108 

0107 

J.d7S 

0110 

010<? 

).  09S 

0111 

0110 

/./oS 

FLEXOWRITER 
(m)  t  (ms) 


D  (m) 
avg 

XXX. XX 

.fZ. 

S^.  ^7 
SS.  BS 
Sj-f’S' 


4T.Zi 

48.93 

SoM 

Sl./F 


(,/  .0^ 

TTW 


9.8.  So 

6  9. 5(. 

7o.n 

y/.3T 


1113 

78-H 


0.  -^2.3 
d.  0{,^ 

dJUi 
3.Z07 
8>.Z5i 
0.^99 
8.39/ 
a.'483 
8.  S7S 
d ' 

0.  7S^ 
0.  BSo 
O.Ui- 
/■d34 
/.  I  Z.() 
/.2lB 

1.3  ID 

1.4  6  z 
).494 
/.SSL 

1. L7g 
/.  7 Si 
1.8  (,  I 
l.iSS 
2.046 

2. t37 

2.2Zi 
Z.3zi 
2.4/9 
ZSdS 
2.  S97 
2.  L84 
2 .781 
Z.872 


READ  RY  Jm^AR _ 

7/20/62 

DATE__ _ 

REMARKS:  Hauser  ITo.  3015 


.TYPED  BY- 
.DATE _ 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

-76- 


DIAMETER  MEASUREMENTS 


SHOT  TAHAM _ _  FILM  NO.  lO^TL 


'  FLEXOWRITER 


Fr.  No. 

Mag. 

D  D^ 

2  3 

D 

avg 

(m) 

D  (m) 

avg 

XXX. XX 

t  (ms) 

0061t 

0111 

0111 

/.no 

Iff. 71 

Z-904 

0066 

0113 

0113 

/./So 

- 6.0J2.1 - 

0068 

0113 

OllU 

I./3S 

2.  /4B 

0070 

OllU 

0115 

Si.ZB  \ 

3.Z40 

0072 

0115 

0115 

/./^o 

a/- 1.3 

3.33Z 

OO7U 

0116 

0116 

31. 34 

3.-4Z4 

0076 

0118 

0117 

/.ns 

— 'S3:  3/ 

J .  6^(0 

0078 

0118 

0118 

/./8i 

S3:-7i — 

S - 

008-0 

0119 

0119 

— 47 — 

3. 7°° 

0082 

0121 

0120 

/.Zoi 

35.  S3 

2.7  9z 

00-^ii 

012? 

0121 

/■Zti' 

87..  Z4  _ 

3.884 

00B6 

0122 

0122 

)ZZi> 

2. 97L 

0088 

0123 

0123 

/■Z3o 

87.  3! 

2-.  oU7 

0000 

019*4 

012*4 

/.Zio 

TSToT. 

4.  '51 

000? 

0126 

0125 

/■zsi 

■  8^  :ot — 

4.Z5I 

000  U 

0127 

0126 

/■zui  \ 

— 89-7f — 

4.343 

ooq6 

0128 

0127 

/.  Z7S 

Q  ft  Kn 

4.425 

0008 

0120 

0128 

/.ZSi' 

91.1/ 

4.527 

0100 

0130 

0130 

/■Sod 

9^. ZB 

4.7.if 

0102 

0130 

0131 

9Z./»S 

4.7/t 

010  u 

0131 

0132 

1.31  S 

73.  34 

r\  yn 

4.865 

0106 

0139 

0132 

1.320 

TJTTO 

4.Bf5 

0108 

0133 

0133 

/.33) 

- - 

4.987 

0110 

013*4 

013*4 

/ -340 

- 98^ — 

S.671 

0112 

013*4 

0135  , 

/.34S' 

— 9S.5.T—. 

S./T 

011*4- 

0135 

0136 

/.3£S 

5.  201 

0116 

0136 

0137 

t.3uS 

9(,.  89 

S.354 

0118 

0137 

0138 

/  37S 

97.  (.0 

S.44L 

0120 

0138 

0139  ' 

I.38S 

WTi 

3.53b 

0122 

0139 

01*40 

I.3H 

- 99.d'z— 

SJ.30 

OI2U 

01*40 

01*41  \ 

- 99.73-  - 

S.IZZ 

0126 

01*40 

01*42 

A  -IfO 

— /  oa.a9 — 

5.814 

0128 

01*41 

01*42 

/.Y/i' 

— /  00 . 4.4 — 

5.90L 

0130 

01*42 

01*42 

J.4-Z0 

/so .  Bo 

5.  998 

READ  BY_ 

DATE _ 

REMARKS: 


jmt/ar 

7/90/62 

Hauser  No* 


3815 


TYPED  BY. 
DATE _ 


EDGERTON,  GERMESHAUSEN 
&  GRilER,  INC. 

-77'  ■ 


3  0-^  3 


fEAKANA 


DIAMETER  MEASUREMENTS 


FILM  NO. 


io6otl 


FLEXOWRITER 


READ  RV  JWr/AB _ TYPED  BY. 

RATR  .  T/gO/6g _ DATE _ 

REMARKS:  3815 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

'7?' 


).  ZERO  TIME  CORRECTION 


r’  0^/0  lyt  Sc.  a  . 


0000 

4S.41 

0044 

0044 

0001 

0064 

0084 

0002 

0103 

0103 

0003 

Oils 

0118 

0004 

0129 

0126 

0005 

0139 

0139 

0006 

0146 

0148 

0007 

0156 

0156 

0006 

0163 

0163 

0009 

0170 

0170 

0010 

0179 

0178 

0011 

0163 

0185 

0012 

0189 

0190 

0013 

0193 

0194 

0016 

0199 

0199 

0015 

0204 

0206 

0016 

0209 

0210 

0017 

0213 

0214 

001; 

0216 

0217 

The  fireball  record  on  this  film  is^  oblong 
in  shape  and  appears  to  be  in  good  focus. 


SEAD  BY 


RL/hd 


TYPED  BY 


25  May  1962 


remarks: 


Hauser  No.  5171 


-ORM  NO.  E-62  REV.  7/62 


EDGERTON,  6ERMESHAUSEN 
■  a  GRIER,  INC. 


DIAMETER  MEASUREMENTS 


FILM  NO. 


FR.  NO. 


106085 

29.05 

0067 

0066 

106074 

0083 

0084 

106075 

0100 

0102 

106082 

0121 

0118 

106086 

0095 

0099 

106077 

0116 

0115 

106078 

0181 

0183 

106083 

0195 

0196 

106087 

0088 

0080 

106080 

0084 

0082 

106081 

0105 

0102 

106084 

0120 

0122 

FLEXOWRITER 

>avg 

XXXXX 


19.55 

24.63 

29.71 

35.26 

18.06 

21.60 

34.18 

36.59 

24.78 

24.53 

30.33 

35.69 


0.057 

0.107 

0.235 

0.529 

0.053 

0.095 

0.257 

0.494 

0.054 

0.101 

0.246 

0.525 


READ  BY 


TYPED  BY 


REMARKS: 


FORM  NO.  E-62  REV.  7/62 


ED6ERT0N,  6ERMESHAUSEN 
•  a  GRIER,  INC. 


5tation;  D  Site 
Film  No.  106083 
Camera:  Rapatronic  111 
Time:  493.8  usee 


-83- 


station:  MM  Site 
Film  No.  106053 
Camera ;  PS4B-3 
Time:  5.30  msec 


_S4- 


station:  299  (C-130  Aircraft) 

Film  No.  106063 

Camera :  M-44 

Time:  unknown  (camera  started  late) 

.  ...  -86- 

UNCLASS 

DISTRIBUTION 


Or,  W*  B,  Oglt,  Scltntiflc  Deputy,  JTF-8 
Dr.  R*  H«  Goeckeroaenn,  CTU  8.1*2  (2  coplee) 

Dr.  R*  E.  Batzel,  AteocUte  Dlreitbr,  LRL  (2  copl«J 
Dr.  A#  N*  Cox,  lASL  V 
BGiG,  Honolulu  ;  f  . 

EG&G,  U$  Vogn  ^  , 


